P atient satisfaction is a widely used measure of health care quality that has been linked to other outcome measures and to patients' behavioral intentions. For example, patients who are more satisfied with their care are more likely to be compliant with various aspects of treatment 1±3 and to return to providers for additional care. 4±6 Furthermore, hospitals with higher patient satisfaction scores also have higher ratings of quality, as assessed by physicians and hospital employees. 7 For these reasons, patient satisfaction is increasingly being used to evaluate the performance of individual physicians, hospitals, and health plans. 6, 8, 9 However, in addition to the above attributes of care, patient satisfaction has also been shown to vary according to specific demographic and clinical characteristics.
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Although prior studies have often yielded conflicting results with respect to the magnitude and direction of associations between patient satisfaction and individual variables, the 2 most consistent and strongest associations have been noted for age and health status. In general, satisfaction appears to be higher in older patients 2,4,11±17 and in patients with better overall health. 11±15, 18 However, most prior studies that have examined relationships between age and satisfaction have examined all patients over a specific age (e.g., 65 years) together and have not distinguished between the``young old'' and older cohorts. Moreover, most studies have not examined whether relationships between age and satisfaction may be modified by health status. Given that health status tends to decline in older patients, such interaction effects are likely. Understanding how patients' baseline characteristics affect patient satisfaction is critical to interpreting patient satisfaction data and to making correct inferences about the effectiveness of specific interventions and the performance of individual providers. Because the elderly are the fastest growing segment of the population and account for a disproportionate share of health care encounters, agerelated differences in satisfaction are increasingly relevant. Thus, the current analysis was conducted to more definitively determine relationships between age, self-reported health, and satisfaction in a large cohort of hospitalized patients.
METHODS

Study Design
The study was designed as a cross-sectional, secondary analysis of data collected through the Cleveland Health Quality Choice Program, a regional initiative designed to measure hospital performance in Northeast Ohio that publicly disseminated comparative hospital data for patient satisfaction and several other outcome measures.
Patients
The sample included randomly selected medical and surgical patients aged 18 years and older who were discharged from 31 Cleveland hospitals during specific time periods in 1990 to 1995 (July 1990 ± November 1990, July 1991 ± May 1992, and December 1992 ± March 1995). Eligibility criteria included all discharges from acute care beds with the exception of: i) in-hospital and known postdischarge deaths; ii) discharges to intermediate or longterm care facilities; iii) discharges against medical advice; and iv) admissions for psychiatric care, alcohol or drug dependence, or labor and delivery (International Classifica- 
Data Collection
From each participating hospital, roughly 40 patients per month were surveyed. Patients were identified from computerized files of eligible patients that were submitted monthly by hospitals. Surveys were mailed to eligible patients 8 to 12 weeks after discharge and were accompanied by a letter from the chief executive officer of the hospital explaining the purpose of the survey. Postcard reminders were sent to patients 1 week after the initial questionnaire was mailed, and follow-up letters and questionnaires were sent to all nonrespondents 4 weeks after the initial mailing. Survey fields were closed 8 weeks after the initial mailing. Surveys were returned to an independent survey research firm, which performed all data entry and then returned data files to Cleveland Health Quality Choice.
The response rate was 52%, with 70,423 of the 135,199 patients surveyed responding. Respondents to the patient satisfaction survey, as compared to nonrespondents, were older (mean ages SD, 61 17 vs 58 20 years; P < .001) and more likely to be female (56% vs 53%; P < .001) and married (62% vs 47%; P < .001). Of the survey respondents, we further excluded 5,511 patients who did not complete the single item on overall health status (see below) and 12 patients in whom age was missing, leaving a final study sample of 64,900 patients (overall response rate of 48%).
Survey Description
Satisfaction with various aspects of care during hospitalization was assessed using the Patient Judgment System. 21 The Patient Judgment System is a validated instrument that was developed on the basis of a comprehensive review of prior patient satisfaction literature, analysis of verbatim patient responses to questions about hospital quality, and discussions with focus groups and hospital leaders. Reliability and validity were initially determined during a pilot test of 2,113 patients in 10 hospitals and later reestablished in 5,625 patients from 32 hospitals. 7 The instrument includes 10 multi-item scales, that elicit information about specific aspects of care (e.g., physician care, nursing care) and several single-item indicators of care. For this study, we selected 5 scales and 1 single-item indicator for analysis. The 5 scales included physician care (6 questions), nursing care (5 questions), information provided (3 questions), discharge instructions (3 questions), and coordination of care (4 questions). The singleitem assessment asked patients to rate the overall quality of care and services received from the hospital. A description of the items comprising each scale is shown in Table 1 . Patients were also surveyed about race, education level, and insurance type, whereas other demographic data, including age, gender, and marital status, were obtained from electronic hospital files.
For all satisfaction questions, patients responded on a 5-point scale (poor, fair, good, very good, and excellent), which has been previously demonstrated to produce good response variability and to predict patient behavior. 22 For scoring purposes, responses to the 5 multi-item scales were transformed to linear ratings ranging from 0 (poor care) to 100 (excellent care). To assess health status, patients were asked to``rate your overall health'' during the prior 2 weeks.
Analyses
Patients were classified into 5 a priori age groups (18 to 35, 36 to 50, 51 to 65, 66 to 80, and >80 years). For the 5 multi-item scales, bivariate associations between satisfaction and age and between satisfaction and health status were determined using analysis of variance (ANOVA). Further stratified analyses examined relationships between age and satisfaction within individual levels of health status. If the results of the ANOVA were significant at the P < .05 level, Scheffe's pairwise comparison procedure was used to examine differences in satisfaction between individual age groups, controlling for the potential problem of multiple testing. For the single item rating overall quality, analyses examined differences across age groups in the proportion of patients who rated their quality as``excellent'' or``very good.'' Other categorizations (e.g., proportion of patients rating quality as``excellent'' or proportion rating health as`f air'' or``poor'') yielded generally similar findings. Finally, for the 5 multi-item scales, independent associations between age and satisfaction were examined using multivariable linear regression while adjusting for health status, education, gender, race, marital status, type of health insurance, and diagnosis. These analyses included indicator variables for the 4 oldest age categories and provided estimates of differences in satisfaction for each of these groups, relative to patients 18 to 35 years of age. Adjustments for diagnosis were made at the level of the individual DRG using the technique of absorption, which is numerically equivalent to creating individual indicator variables for each DRG.
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Independent associations between age and the proportion of patients rating overall quality as excellent or very good were determined using logistic regression. This analysis discerned the odds of responding``excellent'' or`v ery good'' for different age groups, relative to patients aged 18 to 35, adjusting for gender, race, health status, marital status, insurance, and level of education. In addition, because data for the 5 patient satisfaction scales were not distributed normally and because data transformations (e.g., logarithmic) were unsuccessful in generating normal distributions, we conducted additional logistic regression analyses that contrasted patients who rated all questions in a particular scale as``excellent'' or``very good'' with all other patients. The proportions of such patients ranged from 51% for discharge instructions to 60% for coordination of care. These analyses discerned the adjusted odds of responding`e xcellent'' or``very good'' to all questions for different age groups, relative to patients aged 18 to 35, and yielded nearly identical patterns to the trends observed in the linear regression analyses. The findings suggest that the results of the linear regression analyses are robust in spite of the nonnormality of the satisfaction data, and are not presented (but are available from the authors upon request). All analyses were performed using SAS for Windows, Version 8 (SAS Institute, Inc., Cary, NC).
RESULTS
The mean age of patients was 61 years, and 47% were older than 65 years (Table 2) . Eighty-four percent of patients reported their health as fair (27%), good (35%), or very good (22%). Forty-four percent of patients were male, and 84% were white. Sixty percent of survey respondents were admitted with a medical, as opposed to surgical, diagnosis as identified by their DRG. The 10 most common DRGs in the study population are listed in Table 2 .
Although the 5 multi-item satisfaction scales had a possible range of 0 to 100, distributions were skewed toward the higher range of the scale. For each of these measures, scores were >50 for 70% or more of patients. Mean scores were 74. information provided. Overall quality was rated as``excellent'' or``very good'' by 69.2% of patients and``fair'' or`p oor'' by only 7.0% of patients. Satisfaction scores for all 5 multi-item scales initially increased (P < .001) until age 65 and then declined (P < .001; Table 3 ). The percent of patients rating overall quality as``excellent'' or``very good'' also increased (P < .001) until age 65 and declined (P < .001) in older age groups. For the 5 scales, satisfaction was higher in patients with better self-reported health (Table 4) with the difference in scores between poor and excellent health ranging from 15 to 19 points for the individual scales. The percent of patients reporting overall quality as either``excellent'' or``very good'' also increased as health status improved.
Relationships between age and satisfaction were generally similar in analyses stratified by health status. However, for patients rating their health as poor or fair, scores peaked in the 51-to 65-years age group, whereas for patients rating their health as good, very good, or excellent, scores peaked in the 66-to 80-years age group. For all measures, declines in mean satisfaction scores and in the proportion of patients rating over quality as excellent or very good in older patients were less pronounced in patients with better health, compared to patients in poorer health. For example, declines were not statistically significant (P .05) for patients with excellent health for any of the 5 multi-item scales, but were significant (P < .05) for 15 of the 20 possible comparisons across the 5 scales for patients with poor, fair, good, or very good health. Relationships between age and satisfaction, stratified by health status, are shown in Figures 1A±1C for overall quality, physician care, and nursing care, although relationships were similar for the other measures.
Generally similar relationships between age and satisfaction and between health status and satisfaction were seen in linear regression analyses adjusting for gender, race, marital status, education, diagnosis, and insurance type (Table 5 ). Satisfaction scores peaked in the 51-to 65-years age group for physician care, information provided, and discharge instructions, and in the 66-to 80-years age group for coordination of care and nursing care. In these analyses, age, health status, gender, race, marital status, education, diagnosis, and insurance type accounted for 6% to 8% of the variance in satisfaction scores. Results for overall quality using logistic regression analysis were similar. The adjusted odds of rating quality as excellent or very good, relative to patients 18 to 35 years of age, peaked in the 51-to 65-years age group and then declined. * Differences between age categories were significant, P < .001, ANOVA. In addition, for each of the scales, mean scores increased ( P < .001) between patients 18 ± 35 and 51 ± 65 years, and then decreased ( P < .001) between patients 51 ± 65 and >80 years, Scheffe's procedure. y Mean score SD. z Percent of patients with rating of``excellent'' or``very good.'' x Differences between age categories were significant, P < .001, c 2 test. In addition, the proportion of patients with excellent rating increased ( P < .001) between patients 18 ± 35 and 51±65 years, and then decreased ( P < .001) between patients 51± 65 and >80 years, c 2 test for linear trend. 
DISCUSSION
The current study suggests that patient satisfaction exhibits a complex relationship with age. Examining a large population-based sample of patients discharged from 31 hospitals, we found that patient satisfaction scores increased with age until age 65 to 80 and then declined. We further found that, although better health was associated with greater satisfaction across all age ranges, the relationship between age and satisfaction was modified somewhat by health status. Specifically, declines in satisfaction in older patients were less pronounced in patients with better health. These relationships remained stable even after controlling for potential confounders and were consistent across all 5 distinct domains of satisfaction and for patients' overall ratings of hospital quality.
Most of the existing patient satisfaction literature suggests that patient satisfaction with health care is positively associated with age.
2,4,11±17 Interestingly, studies have also suggested that the positive association between age and satisfaction extends to areas outside of health care. In one study of 240 welfare clients in 4 U.S. cities, older clients were more likely to be satisfied with welfare services and with treatment in administrative encounters than were younger clients. 26 Most prior studies that have examined the relationship between satisfaction and age have either categorized all patients over age 65 as a single group or have examined age as a continuous variable. One study which did distinguish among older individuals found that, among communitydwelling Medicare beneficiaries 65 years and older, age was inversely related to overall satisfaction with medical care. The authors also found that among this older population, patients in better health rated their care as better. 27 This is consistent with the finding in many studies that satisfaction is higher in patients with better health.
11±15,18
Whether age-related differences in satisfaction reflect differences in patient expectations of care, differences in perceptions of care, or true differences in care remains unclear. Several theories that have been developed to explain psychosocial determinants of patient satisfaction and that define satisfaction as a balance between expectations for care and delivery of care are likely to be relevant. 28 Fulfillment theory defines satisfaction as the perceived simple difference between what an individual desires (or expects) and that which is actually delivered. Discrepancy theory also defines satisfaction as the difference between what is desired and what occurs but postulates that this difference should be viewed in the context of the amount desired. Equity theory defines satisfaction as perceived equity, positing that patients evaluate their balance between expectations and occurrences with their perceptions of the balance of others. Finally, social comparison theory postulates that satisfaction is based upon patients' direct comparisons of the care they received, relative to their perceptions of the care received by others. 28, 29 A second body of literature has sought to explain differences in satisfaction that may result from differences in perception of treatment. 26 The maturational explanation suggests that older individuals are more satisfied with care because they have greater familiarity with the processes of care and greater familiarity with potential shortcomings in FIGURE 1. Relationships between age and the proportion of patients rating overall quality as``excellent'' or``very good'' (A) and between age and mean satisfaction scores for physician care (B) and nursing care (C), stratified according to self-reported health status.
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the health care delivery system. The generational explanation is based on the nature of the time in which persons are socialized. For example, individuals who were raised during the Great Depression and experienced significant hardships may be more accepting of inadequacies in the health care system than individuals raised in other time periods. Finally, the historical explanation is based on differing reactions between younger and older patients to historical change. For example, older patients may be conditioned to a paternalistic model of care and may find current models, which expect more active patient participation, to be overwhelming and intimidating. Younger patients, however, likely expect to be involved in the decision-making process and would most probably find any alternative unacceptable. On the basis of these explanations, it is possible that the lower satisfaction of younger patients reflects relatively high expectations that cannot be easily met. As patients become more familiar with health care delivery over time, their expectations may decrease with a resultant increase in their satisfaction. As patients continue to age and develop more health problems that require more health care services and place greater demands on providers, their satisfaction may then decline. Indeed, failure to fulfill patient requests is associated with lower patient satisfaction. 30 Alternatively, cohorts within the large diverse elderly population may differ in their historical contexts in ways that affect their assessments of care. It is also possible that satisfaction may influence health status. However, a prior study using structural equation modeling found that the direction of causation between health status and satisfaction with care was predominantly from the direction of health status to satisfaction 31 and that paths going from satisfaction to health over time were not significant. Nonetheless, it is possible that non±health-related factors may influence satisfaction, given that both are based on patient self-reports. For example, individuals who have a negative outlook on life in general may be more likely to both view their health as poor and be dissatisfied with their health care. When interpreting the results of our study, several limitations must be considered. First, we surveyed only hospitalized patients. Our conclusions may, therefore, not be generalizable to outpatients or to patients not ill enough to require hospitalization. However, our sample did include patients with a wide spectrum of both medical and surgical diagnoses. Second, although we did survey patients from hospitals of varying sizes, our patient population was limited to a single geographic region. Third, the influence of the nonresponse bias remains uncertain. However, prior studies suggest that differences in satisfaction between respondents and nonrespondents may be relatively small. 32 Moreover, we are unaware of prior studies suggesting that relationships between satisfaction and age or health status differ in respondents and nonrespondents. Fourth, differences in satisfaction scores in different age groups were relatively small, on the order of 2 to 8 points (in multivariable analyses), and were less than one half of the standard deviation for most of the scales. This raises the concern that differences between age groups, while statistically significant, may not be relevant in the context of clinical practice or health policy. However, such differences are similar to or larger than differences that are seen in comparisons of individual providers. 7, 33 Because such data may be used to select providers or determine reimbursement, we would assert that the differences observed in the current study are likely to be of practical importance. Fifth, because health status was measured using only a single indicator, it is possible that important domains of health status (i.e., physical, emotional, social, and cognitive) were not measured in this study. Sixth, as is the case with many satisfaction instruments, patients responded using qualitative response categories (poor to excellent), which were transformed to linear scales. While this approach is limited in that it imposes specific quantitative relationships on qualitative responses (e.g., excellent is twice as much satisfaction as good), it provides a practical means to integrate multiple items into scales and is commonly used in the measurement of patient satisfaction, health-related-quality-of-life, and numerous other psychosocial parameters. 22, 34 For example, many of the questions in the widely used Short Form-36 health status survey convert``poor to excellent'' responses to``0 to 100'' scores. Finally, the current study evaluated relationships between age, satisfaction, and health status in a crosssectional manner. The data do not allow for inferences as to whether care received during hospitalization may have affected patients' health status, and, subsequently their satisfaction with care. However, a prior study that examined health status at both admission and discharge found that changes in health status were not associated with satisfaction, when controlling for health at time of discharge, 35 suggesting that satisfaction is more likely to reflect patients' underlying health status than changes in health status due to the effectiveness of hospital care. Although the above limitations should be considered, the current study represents one of the largest populationbased evaluations of patient satisfaction in hospitalized patients. The findings confirm that age and self-reported health status are associated with satisfaction. However, unlike most previous studies, we found that that the relationship between age and satisfaction is complex, with declines in satisfaction among the oldest old.
The elderly represent the fasting growing segment of the U.S. population dynamics and account for a disproportionate share of health care utilization. Given the increasing use of patient satisfaction as a means to evaluate health care quality and determine compensation levels for individual physicians, 6, 8 it is increasingly important to precisely clarify the empirical relationships between satisfaction and age. We believe that the current study provides such needed information.
In conclusion, satisfaction exhibits a complex relationship with age, with scores increasing until age 65 to 80 and then declining. This relationship was consistent across individual satisfaction scales and levels of health status and remained similar after adjusting for potential confounders. These results suggest that age and health status are important modifiers of satisfaction and should be taken into account when interpreting patient satisfaction data.
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